Ca2+-dependent interface formation in fibrillin-1.
The calcium-binding epidermal growth factor-like (cbEGF) domain is a common structural motif in extracellular and transmembrane proteins. K(d) values for Ca2+ vary from the millimolar to nanomolar range; however the molecular basis for this variation is poorly understood. We have measured K(d) values for six fibrillin-1 cbEGF domains, each preceded by a transforming growth factor beta-binding protein-like (TB) domain. Using NMR and titration with chromophoric chelators, we found that K(d) values varied by five orders of magnitude. Interdomain hydrophobic contacts between TB-cbEGF domains were studied by site-directed mutagenesis and could be correlated directly with Ca2+ affinity. Furthermore, in TB-cbEGF pairs that displayed high-affinity binding, NMR studies showed that TB-cbEGF interface formation was strongly Ca2+-dependent. We suggest that Ca2+ affinity is a measure of interface formation in both homologous and heterologous cbEGF domain pairs, thus providing a measure of flexibility in proteins with multiple cbEGF domains. These data highlight the versatile role of the cbEGF domain in fine tuning the regional flexibility of proteins and provide new constraints for the organization of fibrillin-1 within 10-12-nm microfibrils of the extracellular matrix.